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§30. Construction of a 200 keV Heavy lon 
Beam Probe 
Fujisawa, A., Iguchi, H., Hamada, Y. 
A 30° parallel plate energy analyzer has been 
installed, and the construction of the 200 ke V 
heavy ion beam probe is almost completed. 
Geometrical parameters of this energy analyzer are 
shown in Fig. 1, d = 75 mm, h1 = h2 = 5d/8 = 
46.9 mm. The gain factor is designed to be 5 for 
doubly charged ions ( q = 2). Focus properties of 
this energy analyzer are very sensitive to these 
parameters. However, the structure of a real 
analyzer is not necessarily ideal and distortion of 
focus properties is anticipated The ground plate 
has two holes for beam entrance and exit, and the 
top plate has a larger hole to let UV light from the 
plasma coming through the entrance slit go out in 
order to avoid disturbances on the electric field 
strength as well as on the split plate detectors. 
These holes admit the electric field penetrating into 
the field free regions. Although wires of 0.1 mm 
diameter are strained with 5 mm spacing on these 
holes, the field penetration cannnot be eliminated. 
We have studied the real focus properties and the 
gain of the energy analyzer at the beam test stand 
before installation. 
The results of the calibration indicates that (1) 
the focus position is extended by 5.1 mm from the 
ideal point, and (2) the obtained analyzer gain is 
slightly lower than the designed value, and (3) the 
gain curve, which is a dependence of the gain on 
the beam entrance angle, is also deviated slightly 
from the ideally expected one. 
The deviation from the ideal ones should be 
originated from that the electric field is penetrating 
into the drift regions. The field penetration makes 
the strength of the electric field between the top 
plate and the ground plate weaker than the ideal 
one, and the beam trajectory deviates from the ideal 
one. A model was proposed,[ I] where the change 
of the trajectory is treated as deflection of the beam 
at the boundaries between the uniform electric field 
and the field free regions. Using this model, the 
relationship between the focus extension and the 
change of the gain curve is obtained. 
Figure 2 shows the comparison between the 
experimental gain curve and the expected gain 
curve from our model. It is found that the present 
model can describe well the non-ideal characteristics 
of the experimental gain curve. The simplicity of 
this model will be very suitable for the practical use. 
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Fig. 1. Schematic view of the 30° parallel plate 
energy analyzer. 
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Fig. 2. Gain curve of the 30° parallel plate energy 
analyzer of the CHS heavy ion beam 
probe. The modified gain curve coincides 
with the experimentally obtained gain 
curve. 
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